Sequence-based design of a peptide probe for the APC tumor suppressor protein.
Proteins form specific associations, but predictive rules for protein pairing are generally unknown. Here, we describe amino-acid sequence patterns capable of mediating specific pairing of a widespread protein motif: the parallel, dimeric, alpha-helical coiled coil. The pairing rules were tested by designing a 54-residue peptide (anti-APCp1) that is predicted to dimerize preferentially with a coiled-coil sequence from the adenomatous polyposis coli (APC) tumor suppressor protein. As judged by circular dichroism, ultracentrifugation and native gel electrophoresis, anti-APCp1 formed a specific, helical, dimeric complex with the target APC coiled coil. On western blots of APC fragments expressed in Escherichia coli, the designed peptide detected a pattern of bands identical to the pattern detected by an antibody directed against the APC coiled coil. Peptide-mediated precipitation experiments showed that anti-APCp1 bound and sequestered wild-type and mutant APC proteins in extracts of human colon cancer cell lines. In addition, binding of the designed peptide preserved native APC-beta-catenin complexes. These biochemical experiments demonstrate that the anti-APC peptide preferentially forms a heterodimeric coiled coil with mutant and full-length APC proteins. The specificity of the designed peptide is sufficient to support several applications that commonly use antibodies. The observed specificity of anti-APCp1 validates the pairing rules used as the basis for the probe design, and it suggests that residues in the core positions of coiled coils help impart pairing selectivity.